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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers standard basic nechani cal work
and shoul d be suppl enented by use of other
nmechani cal sections as required.

Drawi ngs shoul d show detail ed upstream and
downst ream pi pi ng anchor provisions.

Fl exi ble nmetallic pipe should be installed
vertically to keep dirt out of convolutions.

Design detail and specification for each
installation shall be coordinated with the

manuf acturer to ensure that length, stiffness of
hose, and slack are suitable for the intended

of fset, travel, and inposed service under normal and
shock conditions.

Drawi ngs shall indicate use for main steanline

dri ppi ng where anmount of expansi on and contraction

i s such that nmovenent cannot be readily accommodat ed
by piping configuration, with excessive stress on
pressuri zed conponents or where there is a tendency
to cause | eaks at connections to nains. Tunnels,
trenches, manhol es, and above-ground steanlines are
prime |locations; pressure rating shall provide for
wat er - hanmer shock. This specification is limted
to 1/2 inch through 1 inch 15 mllinmeter through 25
mllinmter. Use welded pipe, valve, and hole
connecti ons wherever possible. Provide a wel ded end
steam strai ner upstream of hose to prevent welding
bead penetration of bellows upon start up. \Werever
possi ble, flexible nmetal steam hose should be
installed vertically.

Drawi ngs shoul d show, or specifications should be
suppl enented to include, calcul ated novenent of

pi pi ng, operating pressure and tenperature ranges,
fluid velocity, piping anchor and guiding
provisions, limt stops, installation length, end
connections, and special conditions such as angul ar
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di spl acement and vi bration analysis in one or nore
pl anes.

Fi nned-tube radi ati on expansion joints are included
under "Finned-Tube Radi ation" in Section 15765
FI NNED TUBE RADI ATI ON

This specification does not include slip-type
expansion joints or ball joints.
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PART 1 GENERAL

1.1 REFERENCES

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications |isted below forma part of this section to the extent
ref erenced:

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 325 (2001) Manual of Steel Construction Load
and Resi stance Factor Design

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI B40.1 (1991; R 1997) Gauges - Pressure
Indicating Dial Type - Elastic El enent

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AVWS A5. 8 (1992; R 2003) Specification for Filler
Metal s for Brazing and Braze Wl ding

AVWS VHB- 2. 8 (1991; 8th Ed) Wl di ng Handbook; Vol ume
Two - Wel ding Processes

ASME | NTERNATI ONAL ( ASMVE)

ASME Al12.18.1 (2003) Plunbing Fixture Fittings

ASME Al12.19.2M (1998) Vitreous China Plunbing Fixtures
Suppl enent 1-June 2000

ASME Bl. 20.7 (1991; R 1998) Hose Coupling Screw Thr eads
(I'nch)

ASME Bl. 21M (1997) Metric Screw Threads - M) Profile

ASME B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged

Fittings Oasses 25, 125, and 250
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ASME B16. 11

ASME B16. 22

ASME B16. 25

ASME B16. 26

ASME B16. 3

ASME B16. 39

ASME B16. 4

ASME B16. 5

ASME B16. 9

ASME B31. 3

ASME B36. 10M

ASME BPVC SEC | X

ASME BPVC SEC VIII D1

(2002) Forged Steel Fittings,
Socket - Wl di ng and Thr eaded

(2002) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1997) Buttwel di ng Ends

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1998) Malleable Iron Threaded Fittings
O asses 150 and 300

(1998) Malleable Iron Threaded Pi pe Unions
Cl asses 150, 250, and 300

(1998) Gray Iron Threaded Fittings O asses
125 and 250

(1996) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24

(2001) Factory-Made Wought Stee
Buttwel ding Fittings

(2002) Process Piping
(2000) Wl ded and Seam ess Wought Stee
Pi pe

(2001) Boiler and Pressure Vessel Code
Section I X, Wl ding and Brazing
Qualifications

(2001) Boiler and Pressure Vessel Code
Section VIII, Pressure Vessels Division 1
- Basic Coverage

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M

ASTM A 106

ASTM A 126/ A 126M

ASTM A 183

ASTM A 197/ A 197M

ASTM A 216/ A 216M

(2003) Standard Specification for Carbon
Steel Forgings for Piping Applications

(2002) Standard Specification for Seam ess
Carbon Steel Pipe for Hi gh-Tenperature
Servi ce

(1995) Standard Specification for Gay
Iron Castings for Valves, Flanges, and
Pipe Fittings

(2003) Standard Specification for Carbon
Steel Track Bolts and Nuts

(2000) Standard Specification for Cupol a
Mal | eabl e Iron

(1993; R 2003) Standard Specification for
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

234/ A 234M

276

278

278M

307

312/ A 312M

480/ A 480M

53/ A 53M

563

563M

6/ A 6M

74

32

370

62

749

Steel Castings, Carbon, Suitable for
Fusi on Wl di ng, for Hi gh Tenperature
Service

(2003) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Mdderate and Hi gh Tenperatures

(2004) Standard Specification for
Stainless Steel Bars and Shapes

(1993) Standard Specification for G ay
Iron Castings for Pressure-Containing
Parts for Tenperatures Up to 650 Degrees F

(2001) Standard Specification for G ay
Iron Castings for Pressure-Containing
Parts for Tenperatures Up to 345 Degrees C
(Metric)

(2003) Standard Specification for Carbon
Steel Bolts and Studs, 60,000 psi Tensile
Strength

(2003) Standard Specification for Seanl ess
and Wl ded Austenitic Stainless Steel Pipes

(2004) Standard Specification for General
Requirements for Flat-Rolled Stainless and
Heat - Resi sting Steel Plate, Sheet, and
Strip

(2002) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zi nc-Coated
Wl ded and Sean ess

(2004) Standard Specification for Carbon
and Alloy Steel Nuts

(2003) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(2004a) Standard Specification for Ceneral

Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling

(2004) Standard Specification for Cast
Iron Soil Pipe and Fittings

(2003) Standard Specification for Sol der
Met al

(2003) Standard Specifications for Copper
Sheet and Strip for Building Construction

(2002) Standard Specification for
Conmposition Bronze or Qunce Metal Castings

(2003) Standard Specification for Lead and
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Lead Alloy Strip, Sheet and Plate Products

ASTM B 88 (2003) Standard Specification for Seam ess
Copper Water Tube

ASTM B 88M (2003) Standard Specification for Seanl ess
Copper Water Tube (Metric)

ASTM C 109/ C 109M (2002) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-m) Cube

Speci nens)

ASTM C 404 (2003) Standard Specification for
Aggregates for Masonry G out

ASTM C 476 (2002) Standard Specification for G out
for Masonry

ASTM C 553 (2002) Standard Specification for M neral

Fi ber Bl anket Thermal |nsulation for
Conmmercial and Industrial Applications

ASTM C 564 (2003a) Standard Specification for Rubber
Gaskets for Cast Iron Soil Pipe and
Fittings

ASTM C 67 (2003a) Standard Test Methods for Sanpling

and Testing Brick and Structural Cay Tile

ASTM C 920 (2002) Standard Specification for
El astoneric Joint Seal ants

ASTM D 2000 (2003a) Standard C assification System for
Rubber Products in Autonotive Applications

ASTM D 2308 (2002) Standard Specification for
Ther mopl asti c Pol yet hyl ene Jacket for
El ectrical Wre and Cable

ASTM E 1 (2003a) Standard Specification for ASTM
Li qui d-in-d ass Thernoneters

ASTM E 814 (2002) Standard Test Method for Fire Tests
of Through-Penetration Fire Stops

ASTM F 104 (2003) Standard Cassification Systemfor
Nonnetal | i c Gasket Materials

ASTM F 568M (2002) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric
Fast eners

FLU D SEALI NG ASSCOCI ATI ON ( FSA)
FSA- 0017 (1995) Non-Metallic Expansion Joints and

Fl exi bl e Pi pe Connectors Techni cal
Handbook, 6th Edition
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| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 515 (1997) Standard for the Testing, Design,
Instal |l ation, and Mai ntenance of
El ectrical Resistance Heat Tracing for
I ndustrial Applications

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-125 (2000) Gray Iron and Ductile Iron In-Line,
Spring- Loaded, Center-Guided Check Val ves
MBS SP-58 (2002) Pipe Hangers and Supports -
Mat eri al s, Design and Manufacture
MBS SP- 67 (2002) Butterfly Valves
MBS SP- 69 (2002) Pi pe Hangers and Supports -

Sel ection and Application

MBS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Gray Iron Swing Check Val ves,
Fl anged and Threaded Ends

MBS SP-72 (1999) Ball Valves with Fl anged or
Butt-Wel di ng Ends for General Service

MBS SP- 85 (2002) Cast Iron d obe and Angle Val ves
Fl anged and Threaded Ends

U. S. DEPARTMENT OF DEFENSE ( DCD)

M5 M L- C- 18480 (1987b) Coati ng Conpound, Bitum nous,
Sol vent, Coal - Tar Base

M5 M L-E-17813 (1992f) Expansion Joints, Pipe, Mtallic
Bel | ows

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS FF-S- 325 (I'nt Ard 3) Shield, Expansion; Nail,
Expansi on; and Nail, Drive Screw (Devices,
Anchoring, Msonry)

UNDERWRI TERS LABORATORI ES (UL)

UL 1479 (2003) UL Standard for Safety Fire Tests
of Through-Penetration Fire Stops

.2 GENERAL REQUI REMENTS

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: |If Section 15003 GENERAL MECHANI CAL

PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the first paragraph del eted.
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If Section 15072 VI BRATION | SOLATI ON FOR AIR
CONDI TI ONI NG EQUI PMVENT is not included in the

proj ect specification, applicable requirenents

t heref rom shoul d be inserted and the second

par agraph deleted. |If Section 15055 WELDI NG
MECHANI CAL is not included in the project

speci fication, applicable requirenents therefrom
shoul d be inserted and the third paragraph del et ed.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

[ Section 15003 GENERAL MECHANI CAL PROVI SI ONS applies to work specified in
this section.]

[ Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT appl i es
to work specified in this section.]

[ Section 15055 WELDI NG MECHANI CAL applies to work specified in this
section.]

Records of Existing Conditions shall be submitted consisting of the results
of Contractor's survey of work area conditions and features of existing

structures and facilities within and adjacent to the jobsite. Comencenent
of work shall constitute Contractor's acceptance of the existing conditions.

Equi pnrent Foundation Data for piping systens shall include plan dinensions
of foundations and rel ative el evations, equipnent weight and operating

| oads, horizontal and vertical |oads, horizontal and vertical clearances
for installation, and size and | ocation of anchor bolts.

Fabrication Drawi ngs shall be submitted for pipes, valves and specialties
consisting of fabrication and assenbly details to be performed in the
factory.

Mat eri al, Equi pnent, and Fixture Lists shall be submtted for pipes, valves
and specialties including manufacturer's style or catal og nunbers,

speci fication and draw ng reference nunbers, warranty information, and
fabrication site information. A conplete |list of construction equipnent to
be used shall be provided.

Manuf acturer's Standard Col or Charts shall be submitted for pipes, valves
and specialties showi ng the manufacturer's recomended col or and finish
sel ections.

Li sting of Product Installations for piping systems shall include
identification of at least 5 units, simlar to those proposed for use, that
have been in successful service for a mninmmperiod of 5 years. List

shal | include purchaser, address of installation, service organization, and
date of installation.

As-Built Draw ngs shall be submitted for pipes, valves and accessories
providing current factual information including deviations and anendments
to the drawi ngs, and conceal ed and visible changes in the work.

Connection Diagrans shall be submitted for pipes, valves and specialties
indicating the relations and connections of devices and apparatus by
showi ng the general physical |layout of all controls, the interconnection of
one system (or portion of system) with another, and internal tubing,

wi ring, and other devices.
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Coordi nati on Drawi ngs shall be submitted for pipes, valves and specialties
showi ng coordi nati on of work between different trades and with the
structural and architectural elenents of work. Drawi ngs shall be in
sufficient detail to show overall dinmensions of related itens, clearances,
and relative locations of work in allotted spaces. Draw ngs shall indicate
where conflicts or clearance problens exist between various trades.

1.3 SUBM TTALS

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each subnmittal

descri ption.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

The foll owi ng shall be submitted in accordance with Section 01330,
SUBM TTAL PROCEDURES in sufficient detail to show full conpliance with the
speci fication:

SD-01 Preconstruction Subnmittals

Mat eri al , Equi prent, and Fixture Lists shall be submitted for
construction equi pnent to be used.

SD- 02 Shop Drawi ngs

The follow ng shall be submitted for pipes, valves and specialties
showi ng conformance with the referenced standards contai ned within
this section.

As-Built Draw ngs
Connecti on Di agrans
Coor di nati on Draw ngs
Fabri cati on Draw ngs

Installation Drawi ngs shall be subnmitted for pipes, valves and
specialties in accordance with the paragraph entitled, "Pipe
Installation," of this section.

SD- 03 Product Data

Equi pnent and performance data shall be subnmitted for the
following items consisting of corrosion resistance, life
expect ancy, gage tol erances, and grade |ine analysis.

Manuf acturer's catal og data shall be submitted for the foll ow ng
items:

Pi pe and Fittings

Pi ping Specialties

Val ves

M scel | aneous Materi al s
Supporting El enents

SECTI ON 15050 Page 10



Equi pnrent Foundation Data shall be in accordance wi th paragraph
entitled, "CGeneral Requirenments," of this section.

SD- 04 Sanpl es

Manufacturer's Standard Color Charts shall be subnmitted in
accordance with paragraph entitled, "General Requirenents," of
this section.

SD- 05 Design Data

Desi gn anal ysis and cal cul ations shall be submtted for the
following itens consisting of surface resistance, rates of flow,
head | osses, inlet and outlet design, required radius of bend, and
pressure cal culations. Data shall also include pipe size, shape,
and di nensions, as well as tenperature ratings, vibration and
thrust limtations m ni mum burst pressures, shut-off and non-shock
pressures and wel d characteristics.

Pipe and Fittings
Pi pi ng Specialties
Val ves

SD- 06 Test Reports

Test reports on the following tests shall be subnmitted in
accordance with paragraph entitled, "Piping Installation," of this
section.

Hydrostatic Tests

Air Tests

Val ve- Operating Tests

Dr ai nage Tests

Pneumatic Tests

Non- Destructive Electric Tests
System Operation Tests

SD-07 Certificates

Li sting of Product Installations for piping systens shall be
submitted verifying proper qualifications.

Records of Existing Conditions shall be submitted by the
Contractor prior to start.

Certificates shall be subnitted for the followi ng in accordance
wi th paragraph entitled, "Pipe Installation," of this section.

Sur face Resistance

Shear and Tensile Strengths
Tenper ature Ratings

Bendi ng Tests

Fl atteni ng Tests

Transverse Gui ded Wl d Bend Tests

SD-10 Operation and Mai ntenance Data

Qperation and Mai ntenance Manuals shall be submtted in
accordance with paragraph entitled, "Operation and Maintenance,"
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of this section.

PART 2 PRODUCTS

2.1 ELECTRI CAL HEAT TRACI NG

Heat trace systens for pipes, valves, and fittings shall be in accordance
with EEE Std 515 and shall be UL listed. Systemshall consist of all
necessary conponents, including heaters and controls to prevent freezing.

Sel f-regul ating heaters shall consist of two 16 AWG tinned-copper bus wires
enbedded in parallel in a self-regulating polyner core that varies its
power output to respond to tenperature along its length. Heater shall be
able to be crossed over itself w thout overheating and shall be approved
before used directly on plastic pipe. Heater shall be covered by a

radi ati on cross-linked nodified polyolefin dielectric jacket in accordance
with ASTM D 2308.

[For installation on plastic piping, the heater shall be applied using
al umi num tape. Heater shall have an outer braid of tinned-copper and an
outer jacket of nodified polyolefin in accordance with ASTM D 2308, to
provide a good ground path and to enhance the heater's ruggedness.]

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

NOTE: Self-regulation factor is defined as the
percent age reduction, w thout thernostatic control
of the heater output going from40 degrees F 4
degrees C pipe tenperature operation to 150 degrees
F 66 degrees C pipe tenperature operation

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

Heater shall have a self-regulating factor of at least [90] [__ ]
percent, in order to provide energy conservation and to prevent overheating.

Heat er shall operate on |ine voltages of [120] [208] [220] [240] [277]
volts without the use of transforners.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Required heater output rating is in watts per
foot at 50 degrees F neter at 10 degrees C. Heater
sel ection based on one-inch 25 nmillineter fiberglass
i nsul ation on nmetal piping.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Heat er shall be sized according to the follow ng table:

Pi pe Size
(I'nch, Dianeter) M nus 10 degrees F M nus 20 degrees F
3 inches or less 5 watts per foot (wpf) 5 wpf
4 inch 5 wpf 8 wpf
6 inch 8 wpf 8 wpf
8 inch 2 strips/5 wpf 2 strips/ 8 wpf
12 inch to 14 inch 2 strips/ 8 wpf 2 strips/ 8 wpf

Pi pe Size (DN)
(MIlimeter Dianeter)

80 or |ess

M nus 23 degrees C

16 watts per neter (wpm

SECTI ON 15050 Page 12
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Pi pe Size (DN)

(MIlimeter Dianeter) M nus 23 degrees C M nus 29 degrees C
100 16 wpm 26 wpm
150 26 wpm 26 wpm
200 2 strips/16 wpm 2 strips/26 wpm
300 to 356 2 strips/26 wpm 2 strips/26 wpm

System shall be controlled by an ambi ent sensing thernostat set at 40
degrees F 4 degrees C either directly or through an appropriate contactor.

2.2 Pl PE AND FI TTI NGS

2.2.1 Type BCS, Bl ack Carbon Stee

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This pipe is applicable for chilled, hot,
dual -tenperature, and cooling-tower water

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Pipe (1/8 through 12 inches) (DN6 through DN300) shall be Schedul e 40 bl ack
carbon steel, conformng to ASTM A 53/ A 53M

Pi pe (1/8 through 10 inches) (DN6 through DN250) shall be Schedul e 40

seam ess or electric-resistance wel ded bl ack carbon steel, confornming to
ASTM A 53/ A 53M [Type E, Gade B (electric-resistance welded)] [Type S
(seam ess)]. Gade A should be used for permissible field bending, in both
cases.

Pi pe (12 through 24 inches) (DN300 through DN610) shall be 0.375-inch 9.52
mllinmeter wall seam ess black carbon steel, conforming to ASTM A 53/ A 53M
[ Type E, Gade B (electric-resistance welded)] [Type S (seam ess)].

Fittings (2 inches and under) (DN50 and under) shall be 150- pounds per
square inch, gage (psig) 1034 kil opascal working steam pressure (wsp)
banded bl ack mall eable iron screwed, conforming to ASTM A 197/ A 197M and
ASME B16. 3.

Uni ons (2 inches and under) (DN50 and under) shall be 250 pounds per square
inch, wsp 1724 kil opascal (250 psi) female, screwed, black nalleable iron
with brass-to-iron seat, and ground joint, conformng to ASME B16. 39.

Fittings (2-1/2 inches and over) (DN65 and over) shall be Steel butt weld,
conform ng to ASTM A 234/ A 234M and ASME B16.9 to match pipe wall thickness.

Fl anges (2-1/2 inches and over) (DN65 and over) shall be 150-pound 1034
ki | opascal (150-pound) forged-steel conformng to ASME B16.5, wel di ng neck
to match pipe wall thickness.

2.2.2 Type BCS- 125, (125-psi Service) (862 kil opascal Service)

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This pipe is applicable for steam and
condensat e- pi pi ng systens at pressures |less than 125
pounds per square inch (psi) 862 kilopascal. Avoid
screwed-end connections in condensate piping

wher ever possible. See Section 15106 FERROUS Pl PE
AND FI TTINGS for black carbon steel pipe for higher
pressure ratings.
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Pipe (1/8 through 1-1/2 inches) (DN6 through DN4O) shall be Schedul e 40
steam Schedul e 80 condensate, furnace butt weld, black carbon steel,
conformng to ASTM A 53/ A 53M Type F (furnace butt wel ded, continuous
wel ded) and ASME B36. 10M

Pi pe (2 through 10 i nches) (DN50 through DN250) shall be Schedul e 40 steam
Schedul e 80 condensate, seam ess or electric-resistance wel ded bl ack carbon
steel, conformng to ASTM A 53/ A 53M [ Type E, Grade B (el ectric-resistance
wel ded)] [Type S (seam ess)] and ASME B36. 10M

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: For condensate piping, nodify follow ng (for
12 inches DN300 and over) to schedule 40 or schedul e
80, if necessary.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

Pi pe (12 through 24 inches) (DN300 through DN610) shall be 0.375-inch 9.52
mllinmeter wall, [seanml ess] [electric-resistance] wel ded bl ack carbon
steel, conformng to ASTM A 53/ A 53M [ Type E, Grade B (el ectric-resistance
wel ded)] [Type S (seam ess) and ASME B36. 10M .

[Fittings (2 inches and under) (DN50 and under) shall be 125-psig 862
ki | opascal wsp, cast iron, screwed end, conformng to ASTM A 126/ A 126M
Class A and ASME B16. 4. ]

[Fittings (2 inches and under) (DN50 and under) shall be 150-psig 1034
ki | opascal wsp banded bl ack nal | eable iron screwed, conformng to ASTM A
197/ A 197M and ASME B16. 3.]

[Fittings (1 through 2 inches) (DN25 through DN50) shall be 2, 000-or
3,000-psi 14 or 21 negapascal water, oil, or gas (wog) to match pipe wall
forged carbon steel socket weld, conformng to ASTM A 105/ A 105M and ASME
B16. 11. ]

[Fittings (2 inches and under) (DN50 and under) shall be 125-psig 862
kil opascal wsp, cast iron, screwed end, conformng to ASTM A 126/ A 126M
Class A and ASME B16. 4. ]

[Fittings (2-1/2 inches and over) (DN65 and over) shall be wall thickness
to match pipe, long radius butt weld, black carbon steel, confornming to
ASTM A 234/ A 234M G ade WPB and ASME B16. 9. ]

[ Couplings (2 inches and under) (DN50 and under) shall be conmmrercia

standard wei ght for Schedul e 40 pi pe and conmmerci al extra heavy wei ght for
Schedul e 80 pi pe, black carbon steel where threaded, and 2, 000-or 3, 000-ps
14 or 21 negapascal wog forged carbon steel, conforming to ASTM A 105/ A 105M
and ASME B16. 11, where wel ded.]

[ Fl anges (2-1/2 inches and over) (DN65 and over) shall be 150-pound, 1035
kil opascal, forged carbon-steel welding neck, with raised face or flat face
and concentric serrated finish, conformng to ASTM A 105/ A 105M and ASME
B16. 5. ]

[ G ooved pipe couplings and fittings shall conformto paragraph entitled,
"G ooved Pipe Couplings and Fittings."]
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2.

2.3 Type GCS, Galvanized Carbon Stee

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: This pipe is applicable for potable water and
rain water |eader systens.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Pi pe (1/2 through 10 inches, and where indicated) (DNL5 through DN250), and
where indicated shall be Schedule 40 seanl ess or el ectric-resistance wel ded
gal vani zed steel conformng to ASTM A 53/ A 53M Type E, Grade B
(electric-resistance wel ded) or Type S (seanl ess).

Pi pe (12 inches and over) (DN300 and over) shall be 0.375-inch 9.52
mllineter wall, seam ess, gal vani zed steel, conforming to ASTM A 53/ A 53M
G ade B.

Fittings (2 inches and under) (DN50 and under) shall be 150-psig 1034
ki | opascal wsp banded gal vani zed nmal | eabl e iron screwed, conformng to ASTM
A 197/ A 197M and ASME B16. 3.

Uni ons (2 inches and under) (DN50 and under) shall be 150-psig 1034
kil opascal wsp femal e, screwed, gal vanized nalleable iron with
brass-to-iron seat and ground joint.

Fittings (2-1/2 inches and over) (DN65 and over) shall be 125-psig 862
kil opascal wsp cast-iron flanges and flanged fittings, conformng to ASTM A
126/ A 126M C ass A and ASME B16. 1

Grooved pipe couplings and fittings shall conformto paragraph entitl ed,
"G&rooved Pipe Couplings and Fittings."

Contractor has the option of using 150-psig 1034 kil opascal wsp banded
gal vani zed mal | eable iron screwed fittings, conformng to ASTM A 197/ A 197M
and ASME B16. 3.

. 2.4 Type CGCS-DW/, Gal vani zed Steel Drain, Waste and Vent

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Nonferrous piping exposed to view in finished
spaces and normally chrome plated is specified in
Section 15410 PLUMBI NG FI XTURES Sel ect A53 pi pe
where bending and flattening tests are required.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Pipe (all sizes) shall be Schedul e 40 [seanl ess] [el ectric-resistance
wel ded] gal vani zed carbon steel, conforming to ASTM A 53/ A 53M G ade A

Furnace butt weld pipe is acceptable for sizes |l ess than 2 inches DN50.
[Risers 3 inches DNBO and | arger shall be Type Cl SP- DW. ]

[Fittings shall be galvanized, [coated] [uncoated], screwed, cast iron,
recessed pattern drainage fittings, conforming to ASTM A 126/ A 126M ]

[Long radius fittings shall be used wherever space permts. Short-turn

tees, branches, and ells may be used for vent piping and connections of
branch lines to battery fixtures, except wall-hung water closets.]
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2.2.5 Type CISP-DW, Cast-lron Drain, Waste and Vent

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: \When project requires risers 3 inches DN80
and | arger, include Type Cl SP-DW naterials
speci fication.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

Soi |l pipe drain, waste, and vent bell-and-spigot type pipe shall be cast
iron, conformng to ASTM A 74. Joints shall be calked and | eaded in |lines
where necessary to provide proper |eaktight support and alignnent;
other-wi se joints may be two-gasket systemtype chl oroprene, confornmng to
ASTM C 564. Pipe class shall be extra heavy (Cl SP-DW- XH)

2.2.6 Type CPR, Copper

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: Copper pipe above ground and bel ow ground is
acceptable for chilled, hot, dual-tenperature,
cool i ng-tower water, and potabl e-water systens.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

2.2.6.1 Type CPR-A, Copper Above G ound

Tubing (2 inches and under) (DN50 and under) shall be seam ess copper
tubing, conformng to ASTM B 83, ASTM B 88M Type L (hard-drawn for al
hori zontal and all exposed vertical |ines, anneal ed for conceal ed vertica
lines).

Fittings (2 inches and under) (DN50 and under) shall be 150-psig 1034
ki | opascal wsp w ought-copper solder joint fittings conformng to ASVE
B16. 22.

Unions (2 inches and under) (DN50 and under) shall be 150-psig 1034
ki | opascal wsp w ought-copper solder joint, conformng to ASVE B16. 22.

[Brazing rod shall be Cassification BCuP-5, conforming to AWS A5. 8.]
[ Sol der shall be 60-40 tin-antinony, alloy Sb-5, conformng to ASTM B 32.]

2.2.6.2 Type CPR-U, Copper Under G ound

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

NOTE: For sizes under 3 inches DNBO.
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Pi pi ng shall be Type K seanl ess copper tube, conforming to ASTM B 88 ASTM B
88M  Socket-joint fittings shall be wought copper, conform ng to ASME
B16.22. Fittings for connection to corporation cocks shall be cast bronze,
flared-type, conformng to ASME B16.26. Joints shall be brazed.

2.2.6.3 Type CPR-INS, Copper Under G ound I|nsul ated

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Type CPR-INS material is conmercially
avail able in sizes to and including 4 inches DN105
oD

Since pipe is protected fromsoil by insulation
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system Type L copper tube may be used if suitable
for water carried at a cost saving of 10 percent.

Type CPR-INS material nay be used for hot water
supply and return connected to tunnel nains.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Pi pi ng shall be insulated Type K seam ess copper tube confornming to ASTM B
88 ASTM B 88M  Socket-joint fittings shall be wought copper, conform ng
to ASME B16.22. Joints shall be brazed.

I nsul ation shall be not less than 2 inches DN50 thick, suitable for
continuous service tenperatures of not |ess than 250 degrees F 121 degrees C
I nsul ation shall be factory-nol ded, closed-cell polyurethane foam of not

| ess than 2.5 pounds per cubic foot 40 kil ogram per cubic nmeter density.

I nsul ation shall be waterproofed with an extruded rigid Type Il virgin

pol yvi nyl chloride, with mninumwall thickness of 60 mils through 4 inches
1.52 millineter through 102 mllineter outside dianmeter, 85 nils through

6. 625 inches 2.16 millineter through 168.28 millinmeter and 110 mls through
12.750 inches 2.79 mllimeter through 273 nmillineter. Fitting covers shal
be fabricated fromsame materials and thickness as adj acent pipe covering
according to the manufacturer's directions.

2.7 Grooved Pipe Couplings and Fittings

Coupl i ngs shall have a housing, fabricated in two or nore parts, of bl ack,
ungal vani zed mal |l eabl e iron castings. Coupling gasket shall be nol ded
synthetic rubber, conformng to ASTM D 2000. Coupling bolts shall be
oval - neck, track-head type, with hexagonal heavy nuts conformng to ASTM A
183.

Al pipe fittings used with couplings shall be fabricated of bl ack,
ungal vani zed mal |l eable iron castings. Were a manufacturer's
standard-size nmalleable iron fitting pattern is not avail able, approved
fabricated fittings nmay be used.

Fittings shall be fabricated from Schedule 40 or 0.75-inch 19 nmillineter
(0.75-inch) wall ASTM A 53/ A 53M Grade B seaml ess steel pipe; |ong radius
seam ess welding fittings with wall thickness to match pipe, confornming to
ASTM A 234/ A 234M and ASME B16. 9.

.3 Pl PI NG SPECI ALTI ES
. 3.1 Ai r Separ at or

Air separated from converter discharge water shall be ejected by a
reduced-vel ocity device vented to the conpression tank.

[Comrercially constructed separator shall be designed and certified to
separate not |ess than 80 percent of entrained air on the first passage of
wat er and not | ess than 80 percent of residual on each successive pass.
Shop drawi ngs shall detail piping connections proposed for this work.]

[Air separator shall be carbon steel, designed, fabricated, tested, and

stamped in conformance with ASME BPVC SEC VIII D1 for service pressures not
| ess than 125 psi 862 kil opascal.]
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2.

3.2 Air Vents

[ Manual air vents shall be 3/8-inch 10 mIlineter gl obe valves.]

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: This size vent is suitable for nost systens,
and will pass 20 cubic feet of free air per minute
9.40 liter per second of free air at a system
pressure of 125 psi 862 kilopascal. Were a system
nmust be filled at a certain rate, larger vents or a
multiple assenbly with safety features should be
used.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

[Automatic air vents on punps, nains, and where indicated shall be of
ball-float construction. Vent inlet shall be not less than 3/4-inch ips
DN20, and the outlet shall be not less than 1/4-inch ips 8 millineter.
Oifice shall be 1/8 inch 3 miIlimeter. Trimshall be corrosion-resistant
steel conformng to [ASTM A 276] [ASTM A 480/ A 480M . Vent shall be fitted
with try-cock. Vent shall discharge air at any pressure to 150 psi 1034
kil opascal. CQutlet shall be copper tube routed.]

.3.3 Conpr essi on Tank

Conpressi on tank shall be designed, fabricated, tested, and stanped for a

wor ki ng pressure of not |ess than 125 psi 862 kil opascal in accordance with

ASME BPVC SEC VIII D1. Tank shall be hot-dip galvanized after fabrication

to produce not less than 1.5 ounces 51 grans of zinc coating per square foot
neter of single-side surface.

Tank accessories shall include red-lined gage-glass conplete with gl ass
protectors and shutoff valves, air charger and drai ner, and manual vent.

.3.4 Di el ectric Connections

Dissimlar pipe nmetals shall be electrically insulated fromeach other by
couplings, unions, or flanges comrercially nmanufactured for that purpose
and rated for the service pressure and tenperature.

.3.5 Expansi on Vibration Isolation Joints

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Drawi ngs shoul d show detail ed piping anchor
provi si ons where expansion vibration isolation
joints are used.

This joint nay al so serve as a dielectric connector

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

Single or nmultiple arch-fl anged expansion vibration isolation joints shal
be constructed of steel-ring reinforced chl oroprene-inpregnated cloth
materials. Joint shall be designed to absorb the novenent of the pipe
sections in which installed with no detrinmental effect on the pipe or
connected equi prent. Flanges shall be backed with ferrous-netal backing
rings. Control rod assenblies shall be provided to restrict joint novenent.
Al nonnetallic exterior surfaces of the joint shall be coated with

chl or osul phi nat ed pol yethyl ene. G omets shall be provided in limt bolt
hol e to absorb noise transmtted through the bolts.
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NOTE: |If other elastonmers are substituted for
chl oroprene, tenperature limts my be lowered to
180 degrees F 82 degrees C or |ess.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

Joints shall be suitable for continuous-duty working tenperature of at
| east 250 degrees F 121 degrees C
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NOTE: Select the follow ng paragraph where solids
accunul ating in arch would cause cutting of carcass.
Note that all movenents will be reduced by 50
percent.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

Arches shall be filled with soft chl oroprene.

Joint, single-arch, nmoverment linitations and size-rel ated, pressure
characteristics shall conformto FSA-0017

2.3.6 Fl exi bl e Pi pe

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

NOTE: Draw ngs shoul d show detail ed upstream and
downst ream pi pi ng anchor provisions and | ocation

with respect to axis of notion where flexible pipe
i s used.

Grooved couplings and vibration-isol ated pipe
hangers shoul d be consi dered.

Fl exi bl e pipe may al so serve as a dielectric
connect or.

Sel ect foll owi ng paragraph for manufacturer's
st andar d- servi ce pi pe.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Fl exi bl e pipe vibration and pi pe-noise elimnators shall be constructed of
wi re-reinforced, rubber-inpregnated cloth and cord materials and shall be
flanged. Flanges shall be backed with ferrous-netal backing rings.
Service pressure-rating shall be mnimum 1.5 times actual service. Surge
pressure shall be at 180 degrees F 82 degrees C

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Anticipated |ife of chloroprene units at 250
degrees F 121 degrees Cis 5 to 10 years.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Fl exi bl e pi pe vibration and pi pe noise elininators shall be constructed of
wire-reinforced chl oroprene-inpregnated cloth and cord materials and they
shal | be flanged. Flanges shall be backed with ferrous-netal backing
rings. Nonnetallic exterior surfaces of the flexible pipe shall be coated
with an acid- and oxi dation-resistant chlorosul phi nated pol yet hyl ene.

Fl exi bl e pipe shall be rated for continuous duty at 130 psi and 250 degrees
F 896 kil opascal and 121 degrees C

Unit pipe lengths, face-to-face, shall be not |ess than the foll ow ng:
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NOTE: The follow ng | engths are basic
recommendati ons: each application should be
revi ewed for optinmml ength.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

I NSI DE DI AMETER UNI T Pl PE LENGTH
[To 2-1/2 inches, inclusive 12 inches
3 to 4 inches, inclusive 18 inches
5 to 12 inches, inclusive 24 inches]
[To 3 inches, inclusive 18 inches
4 to 10 inches, inclusive 24 inches
12 inches and | arger 36 i nches]

| NSI DE DI AMETER ( DN) UNI T Pl PE LENGTH
[ To 65, inclusive 305 mllineter
80 to 100, inclusive 450 millineter
125 to 300, inclusive 600 mllineter]
[ To 80, inclusive 450 millineter
110 to 250, inclusive 600 mllinmeter
300 and | arger 914 mllineter]

2.3.7 Fl exi ble Metallic Pipe

Fl exi bl e pipe shall be the bellows-type with wire braid cover and shall be
desi gned, constructed, and rated in accordance with the applicable
requi renents of ASME B31l. 3.

Worki ng pressure mininumrating shall be [50] [100] psi at 300 degrees F
[345] [690] kil opascal at 149 degrees C

[ M ni num burst pressure shall be four times working pressure at 300 degrees
F 149 degrees C. Bellows nmaterial shall be Al SI Type 316L
corrosion-resistant steel. Braid shall be A SI 300 series
corrosion-resistant steel wre.]

[ Wl ded end connections shall be Schedul e 80 carbon steel pipe, conformng
to ASTM A 106, Grade [B] [(C].]

[ Threaded end connections shall be hex-collared Schedule 40, Al SI Type 316L
corrosion-resistant steel, conformng to ASTM A 312/ A 312M ]

[ Fl anged end connection rating and materials shall conformto
specifications for system primary-pressure rating.]
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2.

3.8 Fl exi bl e Metal Steam Hose

Hose shall be bellows type with wire braid cover and shall be designed,
constructed, and rated in accordance with the applicable requirenents of
ASME B31. 3.

Worki ng steam pressure rating shall be 125 psi at 500 degrees F 862
kil opascal at 260 degrees C

[ M nimum burst pressure shall be nine tinmes working steam pressure at 300
degrees F 149 degrees C.]

Bel | ows material shall be Al SI Type 316L corrosion-resistant steel. Braid
shal |l be AlI'SI Type 300-series corrosion-resistant steel wre.

[ Wl ded end connections shall be Schedul e 80 carbon steel pressure tube,
conform ng to ASTM A 106, Grade [B] [C].]

[ Threaded end connections shall be hex-collared Schedule 40, AI'SI Type 316L
corrosion-resistant steel, conformng to ASTM A 312/ A 312M ]

[ Fl anged end connection rating and materials shall conformto
specifications for system primary-pressure rating.]

.3.9 Metal I i ¢ Expansion Joints

[ Expansion joints shall be metallic-bell ows-type, conformng to M5
M L- E-17813. ]

[ Expansion joints shall be Type | (corrugated bellows, unreinforced),
[Cass 1 (single bellows, expansion joint)], [Cass 2 (double bell ows,
expansion joint)].]

Joints shall be designed and constructed to absorb all of the novenents of
the pipe sections in which installed, with no detrinmental effect on pipe or
supporting structure.

Joints shall be rated, designed, and constructed for pressures to 125 psig
862 kil opascal and temperatures to 500 degrees F 260 degrees C.

Joints shall have a designed bursting strength in excess of [four] [
times their rated pressure.

Joints shall be capable of withstanding a hydrostatic test of 1.5 tines
their rated pressure while held at their unconpressed | ength w thout

| eakage or distortion that may adversely affect their life cycle.

Li fe expectancy shall be not |ess than 10,000 cycles.

Moverrent capability of each joint shall exceed cal cul ated novenent of
piping by [100] [__ ] percent.

Bel l ows and internal sleeve material shall be AlSI Type 304, 304L, or 321
corrosion-resi stant steel.

End connections shall require no field preparation other than cl eaning.
[Butt weld end preparation of expansion joints shall conformto the sane

codes and standards requirenents as applicable to the piping system
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materials at the indicated joint |ocation.]

[ Fl anges of fl anged-end expansion joints shall conformto the same codes
and standard requirenments as are applicable to conpanion flanges specified
for the given piping systemat the indicated joint |ocation.]

Joints, 2-1/2 inches DN65 and smaller, shall have internal guides and linit
st ops.

Joints, 3 inches DN80 and | arger, shall be provided with renpvabl e externa
covers, internal sleeves, and purging connection. Sleeves shall be sized
to accommpdate |ateral clearance required, with mninumreduction of flow
area, and with oversized bell ows where necessary. Wen a sleeve requires a
gasket as part of a |ocking arrangenent, the gasket shall be provided by
the manufacturer. Joints w thout purging connection nmay be provided;
however, these shall be renpbved fromthe line prior to, or not installed
until, cleaning operations are conplete.

[Cylindrical end portion of the reinforced bellows elenent shall be
provided with a thrust sleeve of sufficient thickness to bring that portion
wi thin applicable code-all owabl e stress. Sleeve shall provide 360 degrees
support for the elenent and end-reinforcing ring.]

[ Expansi on joints shall have four, equidistant, permanent tram points
clearly marked on each joint end. Points shall be located to prevent
obliteration during installation. D stance between tram points indicating
installed I engths shall be included in shop drawings. Overall dinension
after joint installation shall be subject to approval.]

Each expansion joint shall have adjustable clanps or yokes provided at
quarter points, straddling the bellows. Overall joint length shall be set
by the manufacturer to maintain joints in manufacturer's recomended
position during installation.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: Pipe lines containing expansion joints nust
be securely anchored to conpletely resist the thrust
due to the pressure acting on the full internal area
of the corrugations. They nust al so be properly

gui ded to prevent misalignnent of the joint.

Details of anchors and gui des nust be correlated for
each application

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Each joint shall be permanently and | egibly marked with the nmanufacturer's
name or trademark and serial nunber; the size, series, or catal og nunber;
bel lows material; and directional-flow arrow

2.3.10 Hose Faucets

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Nornmally del ete vacuum breaker when faucets
are installed in nonpotabl e-water |ines.
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Hose faucets shall be constructed with 1/2 inch 15 millimeter male inlet

t hreads, hexagon shoul der, and 3/4 inch 20 mllimeter hose connecti on,
conformng to ASME A112.18.1. Hose-coupling screw threads shall conformto
ASME B1.20.7 ASME B1.21M
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Vandal proof, atnospheric-type vacuum breaker shall be provided on the
di scharge of all potable water |ines.

.3.11 Pressure Gages

Pressure gages shall conformto ANSI B40.1 and to requirenents specified
herein. Pressure-gage size shall be 3-1/2 inches 90 millimeter nom na
diameter. Case shall be corrosion-resistant steel, conformng to any of
the AISI 300 series of ASTM A 6/A 6M with an ASM No. 4 standard conmmerci a
polish or better. Gages shall be equi pped with adjustable red nmarking

poi nter and danper-screw adjustnment in inlet connection. Service-pressure
readi ng shall be at m dpoint of gage range. All gages shall be Grade B or
better and be equi pped with gage isol ators.
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NOTE: Retain the follow ng paragraph only if
pressure gages are used on steam pi pi ng.
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[ Steam gages shall be fitted with black steel syphons and steam service
pressure-rated gage cocks or val ves.]

.3.12 Si ght - Fl ow | ndi cators

Sight-flow indicators for pressure service on 3-inch ips 80 mllimeter and
smal l er shall be constructed of bronze with specially treated single- or
doubl e- gl ass sight wi ndows and shall have a bronze, nylon, or

tetrafl uoroethylene rotating fl ow indicator nmounted on an Al SI Type [ 304]
[316] corrosion-resistant steel shaft. Body may have screwed or flanged
end. Assenbly shall be pressure- and tenperature-rated for the applied
service. Flapper flowtype indicators are not acceptable.

.3.13 Sl eeve Coupl i ngs

Sl eeve couplings for plain-end pipe shall consist of one steel mddle ring,
two steel followers, two chloroprene or Buna-N el astoner gaskets, and the
necessary steel bolts and nuts.

.3.14 Ther monet er s

Thernoneters shall conformto ASTME 1, except for being filled with a red
organic liquid. Thernmonmeters shall be an industrial pattern arnored gl ass
nodel , (well-threaded and seal -wel ded). Thermoneters installed 6 feet 1800
mllineter or higher above the floor shall have an adjustabl e angl e body.
Scal e shall be not less than 7 inches 180 millinmeter long. Case face shal
be manuf actured from nmanufacturer's standard polished al um numor Al SI 300
series polished corrosion-resistant steel. Thernoneter range shall be
[ ]. Thernonmeters shall be provided with nonferrous separable wells.
Laggi ng extension to accomodate insul ation thickness shall be provided.

2.3.15 Punp Suction Strainers
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NOTE: To preclude cavitation, check the follow ng
conditions prior to specifying: NPSH flow rate,
open area, screen size, and pressure drop across
strainer.
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Strai ner body shall be cast iron, rated for not less than 25 psig at 100
degrees F 172 kil opascal at 38 degrees C, with flanges conform ng to ASME
B16. 1, Cass 125. Strainer construction shall be such that there is a
machi ned surface joint between body and basket that is normal to the
centerline of the basket.

Mnimumrati o of open area of each basket to pipe area shall be 3 to 1
Basket shall be AI'SI 300 series corrosion-resistant steel wire mesh with
perforated backing.

Mesh shall be capable of retaining all particles |arger than 1,000
mcroneter, with a pressure drop across the strainer body of not nore than
0.5 psi 5 kil opascal when the basket is two-thirds dirty at maxi num system
flowrate. Reducing fittings fromstrainer-flange size to pipe size shal
be provided.

A [differential -pressure gage] [pressure gage with 0.25-pound 2 kil opasca
graduations] fitted with a two-way brass cock shall be provided across the
strainer.

Manual air vent cocks shall be provided in cap of each strainer
.3.16 Li ne Strainers, Water Service

Strainers shall be Y-type with renovabl e basket. Strainers in sizes 2-inch
ips DN5O and small er shall have screwed ends. |In sizes 2-1/2-inch ips DN65
and | arger, strainers shall have flanged ends. Body working-pressure
rating shall exceed maxi mum service pressure of systemin which installed
by at |east 50 percent. Body shall have cast-in arrows to indicate
direction of flow. Al strainer bodies fitted with screwed screen
retainers shall have straight threads and shall be gasketed w th nonferrous
metal . Strainer bodies 2-1/2-inches DN65 and larger, fitted with bolted-on
screen retainers, shall have offset blowdown holes. Al strainers |arger
than 2-1/2-inches DN65 shall be fitted with nmanufacturer's standard
bal | -type bl owmdown valve. Body material shall be [cast bronze conform ng
to ASTM B 62] [cast iron conforming to Cass 30 ASTM A 278 ASTM A 278M .
VWere systemmaterial is nonferrous, netal strainer body material shall be
nonf errous netal .

M ni mum free-hol e area of strainer elenment shall be equal to not |ess than
3.4 tines the internal area of connecting piping. Strainer screens shal
have perforations not to exceed 0.045-inch 1.14 nmillimeter. Strainer
screens shall have finished ends fitted to nmachi ned screen chamber surfaces
to preclude bypass flow. Strainer element material shall be [AISI Type
[304] [316] corrosion-resistant steel] [Mnel netal].

.3.17 Li ne Strainers, Steam Service

Strainers shall be Y-type with renovabl e strainer el ement.

Body end connections shall be flanged for all valves |larger than 2 inches
DN50, unless butt weld ends are specified. [Screwed] [Socket] weld shal
be used for sizes 2 inches DN50O and under to suit specified piping system
end connection and nmai ntenance requirenents [or be wel ded].

Strainers located in tunnels, trenches, manhol es, and valve pits shall have
wel ded end connecti ons.
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Body working steam pressure rating shall be the same as the primary val ve
rating for systemin which strainer is installed, except where wel ded end
materials requirements result in higher pressure ratings. Body shall have
integral cast or forged arrows to indicate direction of flow Strainer
bodi es shall be provided with bl owdown val ves that have di scharge end
plugged with a solid nmetal plug. Cosure assenbly shall be nmade with
tetrafl uoroethyl ene tape. Bodies fitted with bolted-on screen retainers
shal | have offset bl owdown hol es.

Body materials shall be [cast steel conformng to ASTM A 216/ A 216M G ade
WCB] [forged carbon steel conformng to ASTM A 105/ A 105M [nmanufacturer's
standard netal | urgi cal equivalents for service pressures of 150-psi 1035
kil opascal wsp and greater, and for |ower pressure ratings where welding is
required] [cast iron conforming to ASTM A 126/ A 126M C ass B, for service
pressures 125-psi 862 kil opascal wsp and | ess].

M ni mum free-hol e area of strainer elenment shall be equal to not |ess than
3.4 tines the internal area of connecting piping. Strainer screens shal
have perforations not to exceed 0.020 inch 0.51 millinmeter or equival ent
wire mesh. Strainer screens shall have finished ends fitted to machi ned
screen chamber surfaces to preclude bypass flow Strainer element materia
shall be AISI Type [304] [316] corrosion-resistant steel and shall be
fitted with backup screens where necessary to prevent coll apse.

.4 VALVES

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Figure 1A is a one piece body.

Figure 1B is a vertically split body.
with the split to one side of the ball.

Figure 1Cis a top entry.

Figure 1D is a three piece body.
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4.1 Ball and Butterfly Val ves

Bal | val ves shall conformto MSS SP-72 for Figure [1A], 1 piece body [1B],
vertically split body [1C], top entry [1D], three piece body and shall be
rated for service at not less than 175 psig at 200 degrees F 1207

kil opascal at 93 degrees C. Valve bodies in sizes 2 inches DN50 and
smal l er shall be screwed-end connection-type constructed of C ass A copper
alloy. Valve bodies in sizes 2-1/2 inches DN65 and | arger shall be

fl anged-end connection type, constructed of Cass [D] [E] [F] material.
Balls and stems of valves 2 inches DN50 and smaller shall be manufacturer's
standard with hard chronme plating finish. Balls and stens of valves 2-1/2
inches DN65 and | arger shall be manufacturer's standard Cass C
corrosion-resistant steel alloy with hard chrome plating. Balls of valves
6 inches DN150 and | arger may be Class Dwith 900 Brinell hard chrone
plating. Valves shall be suitable for flow fromeither direction and shal
seal equally tight in either direction. Valves with ball seals held in

pl ace by spring washers are not acceptable. Al valves shall have

adj ust abl e packing gl ands. Seats and seals shall be tetrafl uoroethyl ene.

Butterfly valves shall conformto MSS SP-67. Valves shall be wafer type

for mounting between specified flanges and shall be rated for 150-psig 1034
ki | opascal shutoff and nonshock working pressure. Bodies shall be cast
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ferrous netal conforming to ASTM A 126/ A 126M C ass B, and to ASME B16.1
for body wall thickness. Seats and seals shall be of the resilient
el astoner type designed for field removal and repl acenent.

4.2 Drain, Vent, and Gage Cocks

Drain, vent, and gage cocks shall be [T-head] [l ever handl e], ground key
type, with washer and screw, constructed of polished ASTM B 62 bronze, and
rated 125-psi 862 kil opascal wsp. End connections shall be rated for
specified service pressure.

Punp vent cocks, and where spray control is required, shall be UL
unbrel | a-hood type, constructed of manufacturer's standard polished brass.
Cocks shall be 1/2-inch ips 15 mllineter male, end threaded, and rated at
not |less than 125 psi at 225 degrees F 862 kil opascal at 107 degrees C

. 4.3 Gate Val ves (GAV)

Gate valves 2 inches DN50 and snaller shall conformto MSS SP-72. Val ves

| ocated in tunnels, equiprment roomns, factory-assenbled equi pnent, and where
i ndi cated shall be union-ring bonnet, screwed-end type. Packing shall be
made of non-ashestos type materials. Valves shall be rising stemtype.

Gate valves 2-1/2 inches DN65 and | arger, shall be Type I, (solid wedge
disc, tapered seats, steamrated); Cdass 125 (125-psig 862 kil opasca
steam wor ki ng pressure at 353 degrees F 178 degrees C saturation); and
200-psig 1379 kil opascal, wog (nonshock), conforming to MSS SP-70 and to
requirenents specified herein. Valves shall be flanged, with bronze trim
and outside screw and yoke ((OS&Y) construction. Packing shall be nade of
non- ashestos type naterial s.

4.4 A obe and Angl e Val ves (GLV- ANV)

A obe and angl e valves 2 inches DN5O and snmller, shall be 125-pound,
125-psi 862 kil opascal conformng to MSS SP-85 and to requirenents
specified herein. Valves located in tunnels, equipnment roons,
factory-assenbl ed equi prent, and where indicated shall be union-ring
bonnet, screwed-end type. Disc shall be free to swivel on the stemin all
val ve sizes. Conposition seating-surface disc construction may be
substituted for all metal -disc construction. Packing shall be made of
non- ashestos type materials. Disk and packing shall be suitable for pipe
service installed.

G obe and angl e valves 2-1/2 inches DN65 and | arger, shall be cast iron
with bronze trim Valve bodies shall be cast iron conformng to ASTM A
126/ A 126M Class A, as specified for Cass 1 valves under MSS SP-70.

Val ve ends shall be flanged in confornance with ASME B16.1. Valve
construction shall be outside screw and yoke (0OS&Y) type. Packing shall be
made of non-asbestos type naterials.

.4.5 St andard Check Val ves (SCV)

St andard check valves in sizes 2 inches DN50 and snaller shall be 125-ps
862 kil opascal swi ng check conform ng to MSS SP-71, except as otherw se
specified. Lift checks shall be provided where indicated. Sw ng-check
pi ns shall be nonferrous and suitably hard for the service. Discs shall be
composition type. Sw ng-check angle of closure shall be manufacturer's
standard unl ess a specific angle is needed.
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Check valves in sizes 2-1/2 inches DN65 and | arger shall be cast iron,
bronze trim swing type. Valve bodies shall be cast iron, confornming to
ASTM A 126/ A 126M Cass A. Valve ends shall be flanged in conformance
with ASME B16.1. Swi ng-check pin shall be AISI Type [304] [316] or
approved equal corrosion-resistant steel. Angle of closure shall be
manuf acturer's standard unless a specific angle is needed. Valves shal
have bolted and gasketed covers.

Check val ves shall be provided with [external spring-|oaded]
[l ever-weighted], positive-closure devices and val ve ends shall be
[ mechani cal joint] [push-on] [flanged].

.4.6 Nonsl am Check Val ves (NSV)
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NOTE: The foll owi ng specification is adequate for
nost construction situations. Were unusua
hydraul i c conditions occur, review closing tinme and
i n-service adjustnment capability of helical-coi

val ve construction versus other construction
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Check val ves at punp discharges in sizes 2 inches DN50 and | arger shall be
nonsl am or silent-check type conformng to MSS SP-125. Valve disc or plate
shal |l cl ose before line flow can reverse to elimnate slam and water-hamer
due to check-valve closure. Valve shall be Cass 125 rated for 200-ps

1379 kil opascal maxi mum nonshock pressure at 150 degrees F 66 degrees Cin
sizes to 12 inches DN300. Valves shall be [wafer type to fit between
flanges conformng to ASME B16.1] [fitted with flanges conform ng to ASMVE
B16.1]. Valve body may be cast iron, conformng to ASTM A 278 ASTM A 278M
Class 40 or equivalent strength ductile iron. Disks shall be

manuf acturer's standard bronze, al um num bronze, or corrosion-resistant
steel. Pins, springs, and m scell aneous trimshall be manufacturer's
standard corrosion-resistant steel. Disk and shaft seals shall be Buna-N
el ast oner tetrafl uoroethyl ene.

.5 M SCELLANEQUS NMATERI ALS
.5.1 Bi t um nous Coati ng

Bi tum nous coating shall be a solvent cutback, heavy-bodied material to
produce not less than a 12-mil 0.30 nillineter dry-filmthickness in one
coat, and shall be as recommended by the manufacturer to be conpatible with
factory-applied coating and rubber joints.

For previously coal -tar coated and uncoated ferrous surfaces underground,
bi t um nous coating shall be solvent cutback coal-tar type, conformng to M5
M L- C- 18480.

.5.2 Bol ti ng

Fl ange and general purpose bolting shall be hex-head and shall conformto
ASTM A 307, Grade B ASTM F 568M C ass 4.8 or above (bolts, for flanged
joints in piping systens where one or both flanges are cast iron). Heavy
hex-nuts shall conformto ASTM A 563 ASTM A 563M  Squar e-head bolts and
nuts are not acceptable. Threads shall be coarse-thread series.

SECTI ON 15050 Page 27



2.5.3 El ast oner Cal k

Pol ysul fi de- or pol yurethane-base el astomer cal king material shall be
t wo- conponent type, conformng to ASTM C 920.

2.5.4 Escut cheons

Escut cheons shall be manufactured from nonferrous nmetals and shall be
chrone-pl ated except when AI'SI 300 series corrosion-resistant steel is
provided. Metals and finish shall conformto ASME Al112. 19.2M

Escut cheons shall be one-piece type where nounted on chrone-plated pipe or
tubi ng, and one-pi ece of split-pattern type el sewhere. Al escutcheons
shal I have provisions consisting of [internal spring-tension devices]
[setscrews] for maintaining a fixed position against a surface.

2.5.5 Fl ashi ng

Sheet |ead shall conformto ASTM B 749, [UNS Al l oy Number L50049 (intended
for use in laboratories and shops in general application)] [UNS All oy
Nunber L51121 (for use where | ead sheet of high purity and inproved
structural strength is indicated)].

Sheet copper shall conformto ASTM B 370 and shall be of not |ess than 16
ounces per square foot 4.88 kil ogram per square neter weight.

2.5.6 Fl ange Gaskets

Conpressed non-asbestos sheet, conforming to ASTM F 104, coated on both
sides with graphite or sinmlar lubricant, with nitrile conposition, binder
rated to 750 degrees F 399 degrees C

2.5.7 G out
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NOTE: Wien noisture or uncured concrete occurs,
nmetallic grout nmay cause buil dup of pressure that,
under confinenment, could be sufficient to msalign
equi prent .
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Shrink-resistant grout shall be a prem xed and packaged netal lic-aggregate,
nortar-grouting conpound conform ng to ASTM C 404 and ASTM C 476.
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NOTE: Epoxy grout shall be specified particularly
where mld chenical resistance is necessary or where
oi | soaking may occur

For service with acids, polyester grouts should be
speci fi ed.

Where hi gh anchor-bolt torques (2,000 ft-1b) (2712
newt on-neter) are applied, epoxy polyam des will

col d-f | ow.
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Shrink-resistant grout shall be a conbination of preneasured and packaged
epoxy pol yam de or am ne resins and sel ected aggregate nortar grouting
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2.

conpound conforming to the follow ng requirenents:

Tensile strength 1,900 psi, 13.100
Megapascal , m ni mum

Conpressive strength ASTM C 109/ C 109M 14,000 psi, 96.527
Megapascal , m ni mum

Shri nkage, |inear 0. 00012 i nch per inch, 0.003 mm
per mllinmeter, maximm

Wat er absorption ASTM C 67 0.1 percent, maxi num

Bond strength to 1, 000 psi, 6.895 Megapascal
mi ni mum

steel in shear

m ni mum

5.8 Pi pe Thread Conpounds

Tetrafl uoroet hyl ene tape not less than 2 to 3 nmils 0.05 to 0.08 nmillineter
thick shall be used in potable and process water and in chem cal systens
for pipe sizes to and including 1-inch ips DN25. Tetrafl uoroethyl ene

di spersions and ot her suitabl e conpounds may be used for all other
applications upon approval by the Contracting O ficer; however, no

| ead- cont ai ni ng conpounds nmay be used in potable water systens.

.6 SUPPORTI NG ELEMENTS

Al'l necessary piping systens and equi pnent supporting el enents shall be
provided, including but not limted to: building structure attachnents;
suppl enentary steel; hanger rods, stanchions, and fixtures; vertical pipe
attachments; horizontal pipe attachnments; anchors; guides; and
spring-cushion, variable, or constant supports. Al supporting el enents
shal |l be suitable for stresses inposed by systens pressures and
tenmperatures and natural and other external forces nornmal to this facility
wi t hout damage to supporting el enent systemor to work being supported.

Supporting el ements shall conformto requirenments of ASME B31.3, FS FF-S-325
MBS SP-58, and MSS SP-69 except as noted.

Attachnents wel ded to pipe shall be made of materials identical to that of
pi pe or materials accepted as pernissible raw naterials by referenced code
or standard specification.

Supporting el ements exposed to weather shall be hot-di p gal vani zed or
stainless steel. Materials shall be of such a nature that their apparent
and | atent-strength characteristics are not reduced due to gal vani zi ng
process. Supporting elenments in contact with copper tubing shall be

el ectroplated with copper.

Type designations specified herein are based on MSS SP-58 and MSS SP-69.
Masonry anchor group-, type-, and styl e-conbination designations shall be
in accordance with FS FF-S-325. Support el enments, except for supplenentary
steel, shall be catal oged, |oad rated, comrercially manufactured products.

.6.1 Buil ding Structure Attachnents
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NOTE: Review specific instructions relative to
anchor devices in support elements installation
par agraph prior to selection of follow ng text.
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2.6.1.1 Anchor Devices, Concrete and Masonry
Anchor devices shall conformto FS FF-S-325 for the foll ow ng types:
Goup | - shield, expansion (lead, bolt and stud anchors)
Goup Il - shield, expansion (bolt anchors)
Type 2 - machine bolt expansion shield anchors
Class 2 - open-end expansion shield anchors
Style 1 - single-end expansion shield anchors
Style 2 - doubl e-end expansi on shield anchors
Goup Il - shield, expansion (self-drilling
t ubul ar expansi on shell bolt anchors)
Group VIII - anchors, expansion (nondrilling)

Cast-in, floor nounted, equipnent anchor devices shall provide adjustable
posi tions.

[ Masonry anchor devices shall be built-in.]

Powder - act uat ed anchoring devices shall not be used to support any
nechani cal systens conponents.

2.6.1.2 Beam Cl anps

Beam cl anps shall be center-1oading M5S SP-58 Type [20] [21] [28] [29] [30]

[When it is not possible to use center-I|oadi ng beam cl anps,
eccentric-1oadi ng beam cl anps, MSS SP-58 Type [19] [20] [25] [27] may be
used for piping sizes 2 inches DN5O and | ess and for piping sizes 2 through
10 i nches DN50 through DN250 provi ded two counterbal anci ng cl anps are used
per point of pipe support. Where nore than one rod is used per point of

pi pe support, rod dianmeter shall be determ ned in accordance with

ref erenced standards. ]

2.6.1.3 C d anps
C-clamps shall not be used.

2.6.1.4 Inserts, Concrete
Concrete inserts shall be MSS SP-58 Type [18] [ ]. Wen applied to
piping in sizes 2 inches ips DN5O and | arger and where ot herw se required
by inposed |loads, a 1-foot 305 nmillineter length of 1/2-inch 13 mllimeter

reinforcing rod shall be inserted and wired through wi ng slots.
Proprietary-type continuous inserts nmay be submitted for approval.
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2.

2.

6.2 Hori zontal Pipe Attachnents
6.2.1 Si ngl e Pi pes

Piping in sizes to and including 2-inch i ps DN5O shall be supported by MSS
SP-58 Type 6 solid nmalleable iron pipe rings, except that split-band-type
rings may be used in sizes up to 1-inch ips DN25.

Pi ping in sizes through 8-inch ips DN200 inclusive shall be supported by
MBS SP-58 Type [1] [3] [4] attachnents.

MBS SP-58 Type 1 and Type 6 assenblies shall be used on vapor-seal ed
i nsul ated pi ping and shall have an inside dianmeter |arger than pipe being
supported to provide adequate cl earance during pipe nmovenent.

Where thermal novenent of a point in a piping system4 inches DN100 and

| arger woul d cause a hanger rod to deflect nore than 4 degrees fromthe
vertical or where a horizontal point novenent exceeds 1/2 inch 13 millineter,
MBS SP-58 Type [41] [44 through 46] [49] pipe rolls shall be used.

Piping in sizes larger than 8-inch i ps DN200 shall be supported with MS
SP-58 Type [41] [44 through 46] [49] pipe rolls.

MSS SP-58 Type 40 shields shall be used on all insulated piping. Area of
the supporting surface shall be such that conpression deformation of

i nsul ated surfaces does not occur. Longitudinal and transverse shield
edges shall be rolled away fromthe insulation.

| nsul at ed pi ping without vapor barrier on roll supports shall be provided
with MBS SP-58 Type 39 saddl es.

Spring supports shall be as indicated.

.6.2.2 Paral | el Pipes

Trapeze hangers fabricated fromstructural steel shapes, with U bolts,
shal | be used in congested areas and where nultiple pipe runs occur.
Structural steel shapes shall [conformto supplenentary steel requirenents]
[be of commercially available, proprietary design, rolled steel].

.6.3 Vertical Pipe Attachnents

Vertical pipe attachments shall be MSS SP-58 Type 8.

Shop drawi ng data shall include conplete fabrication and attachnent details
of any spring supports.

.6.4 Hanger Rods and Fi xtures

Only circular cross section rod hangers may be used to connect buil ding

structure attachments to pi pe support devices. Pipe, straps, or bars of
equi val ent strength shall be used for hangers only where approved by the
Contracting O ficer.

Tur nbuckl es, swi ng eyes, and clevises shall be provided as required by

support systemto acconmpdate tenperature change, pipe accessibility, and
adj ustnment for |oad and pitch. Rod couplings are not acceptable.
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2.6.5 Suppl enentary Stee

VWere it is necessary to frame structural nenbers between existing menbers
or where structural menbers are used in lieu of comercially rated
supports, such supplenmentary steel shall be designed and fabricated in
accordance with Al SC 325.

PART 3 EXECUTI ON
3.1 Pl PE | NSTALLATI ON

Certificates shall be submtted for pipes, valves and specialties show ng
conformance with test requirenents as contained in the reference standards
contained in this section. Certificates shall verify Surface Resistance,
Shear and Tensile Strengths, Tenperature Ratings, Bending Tests, Flattening
Tests and Transverse Cui ded Wl d Bend Tests.

Test reports for Hydrostatic Tests, Air Tests, Valve-Operating Tests,

Dr ai nage Tests, Pneumatic Tests, Non-Destructive Electric Tests and System
Operation Tests shall be provided by the Contractor, in conpliance with
ref erenced standards contained within this section.

Pi pi ng systens shall be fabricated and installed in accordance with ASME
B31.3, MSS SP-69, and AWS WHB- 2. 8.

Installati on Drawi ngs shall be submitted for pipes, valves and specialties.
Drawi ngs shall include the manufacturer's design and construction
calculations, forces required to obtain rated axial, lateral, or angul ar
novenents, installation criteria, anchor and guide requirenents for

equi pnent, and equi prent room | ayout and design. Draw ng shal

specifically advise on procedures to be foll owed and provisions required to
protect expansion joints during specified hydrostatic testing operations.

Connections between steel piping and copper piping shall be electrically
i solated fromeach other with [dielectric couplings (or unions)] [flanged
wi th gaskets] rated for the service.

Fi nal connections to equi pnent shall be made with [unions] [flanges]
provi ded every 100 feet 30480 mllineter of straight run. Unions shall be
provided in the |Iine downstream of screwed- and wel ded-end val ves.

Al'l pipe ends shall be reaned before joint connections are nade.

Screwed joints shall be made up with specified joint conmpound and not nore
than three threads shall show after joint is nmade up

Joi nt compounds shall be applied to the nale thread only and care shall be
exercised to prevent conpound fromreaching the unthreaded interior of the

pi pe.

Screwed uni ons, wel ded unions, or bolted flanges shall be provided wherever
required to permt convenient renpval of equipnent, valves, and piping
accessories fromthe piping systemfor naintenance.

Pi pi ng systens shall be securely supported with due allowance for thrust
forces, thermal expansion and contraction, and shall not be subjected to
nmechani cal, chem cal, vibrational or other damage as specified in ASVE B31l. 3.

Field welded joints shall conformto the requirenents of the AWS WHB- 2. 8,

SECTI ON 15050 Page 32



ASME B31.3, and ASME BPVC SEC | X.

[ Piping systens butt weld joints shall be nmade with backing rings. Backing
ring materials shall be conpatible with materials being joined. Joint
configuration shall conformto ASME B16. 25.]

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Prior to selection of one of the foll ow ng
two paragraphs, review requirenents of ASME B31. 3
And ASME BPVC SEC | X to avoid conflict and
redundancy. Also review PFl ES-19 and PFl ES-28 if
mat eri al s specifications have been rewitten or
suppl enent ed.
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[ Preheat and postheat treatnent of welds shall be done in accordance with
ASME BPVC SEC | X and ASME B31. 3.]

[All necessary precautions shall be taken during installation of flexible
pi pe and hose including flushing and purging with water, steam and
compressed air to preclude bellows failure due to pipe line debris | odged
in bellows. Installation shall conformto manufacturer's instructions.]

.2  VALVES

Val ves shall be provided in piping mains and all branches and at equi prment
wher e indicated and as specified.

Val ves shall be provided to permt isolation of branch piping and each
equi pnent itemfromthe bal ance of the system

Ri ser and downconer drains above piping shutoff valves in piping 2-1/2
inches DN65 and | arger shall be provided. Shutoff valve body shall be
tapped and fitted with a 1/2-inch DN15 pl ugged gl obe val ve.

Val ves unavoi dably located in furred or other normally inaccessible places
shal | be provided with access panels adequately sized for the |location and
| ocated so that concealed itens may be serviced, naintained, or replaced.

.3 SUPPORTI NG ELEMENTS | NSTALLATI ON

Supporting el ements shall be provided in accordance with the referenced
codes and st andards.

Pi pi ng shall be supported from building structure. No piping shall be
supported fromroof deck or from other pipe.

Pi ping shall run parallel with the lines of the building. Piping and
conponents shall be spaced and installed so that a threaded pipe fitting
may be renoved between adj acent pipes and so that there shall be no |ess
than 1/2 inch DN15 of clear space between the finished surface and ot her
wor k and between the finished surface of parallel adjacent piping. Hangers
on different adjacent service lines running parallel with each other shal
be arranged to be in line with each other and parallel to the Iines of the
bui I di ng.

Pi pi ng support elenents shall be installed at intervals specified

hereinafter, at locations not nore than 3 feet 900 mllineter fromthe ends
of each runout, and not over 1 foot 300 mllineter fromeach change in
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direction of piping.

Load rating for all pipe-hanger supports shall be based on insul ated wei ght
of lines filled with water and forces inposed. Deflection per span shal
not exceed sl ope gradient of pipe. Supports shall be in accordance wth
the following mninmumrod size and nmaxi num al | owabl e hanger spacing for
speci fied pipe. For concentrated | oads such as val ves, the all owabl e span
shal | be reduced proportionately:

Pl PE SI ZE ROD SI ZE STEEL PI PE COPPER PI PE
| NCHES | NCHES FEET FEET

1 and snaller 3/8 8 6

1-1/4 to 1-1/2 3/8 10 8

2 3/8 10 8

2-1/2 to 3-1/2 1/2 12 12

4 to 5 5/ 8 16 14

6 34 16 16

8 to 12 7/8 20 20

14 to 18 1 20 20

20 and over 1-1/4 20 20

Pl PE SI ZE (DN) ROD SI ZE STEEL PI PE COPPER PI PE
M LLI VETER M LLI VETER M LLI VETER M LLI METER

25 and smal | er 10 2500 1850

32 to 40 10 3050 2500

50 10 3050 3050

65 to 90 13 3700 3700
100 to 125 16 5000 4300
150 20 5000 5000

200 to 300 22 6100 6100

356 to 457 25 6100 6100

508 and over 32 6100 6100

Vi bration isolation supports shall be provided where needed. Refer to
Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT where A/ C
equi pnment and piping is installed.

Vertical risers shall be supported independently of connected horizonta
pi pi ng, whenever practicable, with fixed or spring supports at the base and
at intervals to accommpdate systemrange of thermal conditions. Risers
shal |l be guided for lateral stability. For risers subject to expansion,
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only one rigid support shall be provided at a point approximtely one-third
down fromthe top. C anmps shall be placed under fittings unless otherw se
specified. Carbon-steel pipe shall be supported at each floor and at not
nore than 15-foot 4572 mllinmeter intervals for pipe 2 inches DN50 and
smal l er and at not nore than 20-foot 6096 millinmeterintervals for pipe
2-1/2 inches DN65 and | arger.

.4 PENETRATI ONS

Ef fective sound stopping and adequate operating cl earance shall be provided
to prevent structure contact where piping penetrates walls, floors, or
ceilings into occupi ed spaces adjacent to equi prent roons; where simlar
penetrati ons occur between occupi ed spaces; and where penetrations occur
from pi pe chases into occupi ed spaces. Cccupied spaces shall include space
above ceilings where no special acoustic treatnent of ceiling is provided.
Penetrations shall be finished to be conpatible with surface being
penetr at ed.

[ Sound stopping and vapor-barrier sealing of pipe shafts and |arge fl oor
and wal | openings shall be acconplished by packing to high density with
properly supported fibrous-glass insulation or, where ambient or surface
tenmperatures do not exceed 120 degrees F 49 degrees C, by foam ng-in-place
wi th sel f-extinguishing, 2-pound 0.9 kilogramdensity pol yurethane foamto
a depth not less than 6 inches 152 nillineter. Foamshall be finished with
a rasp. Vapor barrier shall be not less than 1/8-inch 3 mllinmeter thick
vinyl coating applied to visible and accessible surfaces. Were high
tenmperatures and fire stopping are a consideration, only mneral wool shal
be used and openings shall also be covered with 16-gage 1.6 mllineter
sheet netal.]

.5 SLEEVES

Sl eeves shall be provi ded where piping passes through roofs, masonry,
concrete walls and fl oors.

Sl eeves passing through steel decks shall be continuously [wel ded] [brazed]
to the deck.

Sl eeves that extend through floors, roofs, load bearing walls, and fire
barriers shall be continuous and fabricated from Schedul e 40 steel pipe,

wi th wel ded anchor lugs. Al other sleeves shall be forned by nvol ded

i near polyethylene liners or simlar materials that are renovable.

D aneter of sleeves shall be |arge enough to accomodate pipe, insulation,
and j acketing wi thout touching the sleeve and shall provide a nininmm
3/8-inch 10 mllinmeter clearance. Sleeve size shall accommopdat e mechanica
and thermal notion of pipe to preclude transm ssion of vibration to walls
and the generation of noise.

Space between a pipe, bare or insulated, and the inside of a pipe sleeve or
a construction surface penetration shall be packed solid with a mnera
fiber conformng to ASTM C 553 Type V (flexible blanket), (to 1,000 degrees
F)(to 538 degrees C). This packing shall be provided wherever the piping
passes through firewalls, equi pment roomwalls, floors, and ceilings
connected to occupi ed spaces, and other |ocations where sl eeves or
construction-surface penetrations occur between occupi ed spaces. Were

sl eeves or construction surface penetrations occur between conditioned and
uncondi ti oned spaces, the space between a pipe, bare or insulated, and the
inside of a pipe sleeve or construction surface penetration shall be filled
with an el astomer calk to a depth of 1/2 inch 13 millimeter. Al surfaces
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to be cal ked shall be oil- and grease-free.

Thr ough- Penetration fire stop materials and met hods shall be in accordance
with ASTM E 814 and UL 1479.

Exterior wall sleeves shall be cal ked watertight with | ead and oakum or
mechani cal | y expandabl e chl oroprene inserts with mastic-seal ed netal
conponent s.
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NOTE: Revi ew roof flooding provisions before
revising the foll ow ng paragraph
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[ Sl eeve hei ght above roof surface shall be a mnimumof 12 305 and a
maxi mum of 18 inches 457 mllineter.]

3.6 ESCUTCHEONS

Escut cheons shall be provided at all penetrations of piping into finished
areas. Wiere finished areas are separated by partitions through which

pi pi ng passes, escutcheons shall be provided on both sides of the
partition. Were suspended ceilings are installed, plates shall be
provided at the underside only of such ceilings. For insulated pipes, the
pl ates shall be large enough to fit around the insulation. Escutcheons
shal |l be chrome-plated in all occupied spaces and of size sufficient to

ef fectively conceal openings in building construction. Escutcheons shal
be firmy attached with setscrews.

3.7 FLASHI NGS
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NOTE: Revi ew roof flooding provisions.
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[ Fl ashi ngs shall be provided at penetrations of building boundaries by
mechani cal systens and rel ated work.]

3.8 UNDERGROUND PI PI NG | NSTALLATI ON

Prior to being lowered into a trench, all piping shall be cleaned, visually
i nspected for apparent defects, and tapped with a hamrer to audi bly detect

hi dden def ect s.

Suspect cast-ferrous piping shall be further inspected by painting with
kerosene on external surfaces to reveal cracks.

Defective materials found shall be distinctly marked using a road-traffic
quality yellow paint; defective material shall be pronptly renoved fromthe
site.

After conduit has been inspected, and not |ess than 48 hours prior to being
lowered into a trench, all external surfaces of cast ferrous conduit shal
be coated with a conpatible bitum nous coating for protection agai nst
bracki sh ground water. Application shall be single coat, in accordance
with the manufacturer's instructions, to result in a dry-filmthickness of
not less than 12 nmils 0.30 mllineter.

Excavations shall be dry and clear of extraneous naterials when pipe is
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being | aid.

Cutting of piping shall be by wheel cutters or other machi nes desi gned
specifically for that purpose. Electric-arc and oxyacetylene cutting wll
not be permtted.

Layi ng of pipe shall begin at the I ow point of a system Wen in fina
acceptance position, it shall be true to the grades and alignnent

i ndi cated, with unbroken continuity of invert. Blocking and wedging will
not be permtted.

[Bell or grooved ends of piping shall point upstream]
Changes in direction shall be nade with | ong sweep fittings.

Necessary socket cl anping, piers, bases, anchors, and thrust bl ocking shal
be provided. Rods, clanps, and bolting shall be protected with a coating
of bitumen.

Under gr ound pi pi ng bel ow supported or suspended sl abs shall be supported
fromthe slab with a m ni mum of two supports per length of pipe. Supports
shall be protected with a coating of bitunen.

On excavations that occur near and bel ow buil ding footings, the backfilling
materi al shall consist of 2,000-psi 13800 kil opascal cured

compressi ve-strength concrete poured or pressure-grouted up to the |evel of
the footing.

Vertical downspouts; soil, waste, and vent stacks; water risers; and
simlar work shall be properly supported on approved piers at the base and
provided with approved structural supports attached to building
construction.

[ A eanout, flushing, and observation risers shall be provided.]
.9 HEAT TRACE CABLE | NSTALLATI ON

Heater tape shall be field applied and cut to fit as necessary, linearly
along the length of pipe after piping has been pressure tested and approved
by the Contracting Officer. Secure the heater to piping with [cable ties]
[fiberglass tape]. Thermal insulation shall be |abel ed on the outside,

“El ectrical Heat Trace."

Power connection, end seals, splice kits and tee kit conponents shall be
installed in accordance with IEEE Std 515 to provide a conpl ete workabl e
system Connection to the thernostat and ends of the heat tape shall be
termnated in a junction box. Cable and conduit connections shall be
raintight.

.10 DI SI NFECTI ON

[Water piping, including all valves, fittings, and other devices, shall be
disinfected with a solution of chlorine and water. Solution shall contain
not |less than 50 parts per nmillion (ppm) of available chlorine. Solution
shall be held for a period of not less than 8 hours, after which the
solution shall contain not |ess than 10 ppm of available chlorine or the

pi ping shall be redisinfected. After successful sterilization, the piping
shal | be thoroughly flushed before placing into service. Flushing shall be
conpl ete when the flush water contains |less than 0.5 ppm of avail abl e
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chlorine. Water for disinfected will be furnished by the Governnent.
Contractor shall be responsible for approved disposal of contaninated flush
water in accordance with witten instructions received fromthe

Envi ronnmental authority having jurisdiction through the Contracting Oficer
and all Local, State and Federal Regul ations.]

[ Pi ping shall be flushed with potable water until visible grease, dirt and
other contam nants are renoved (visual inspection).]

11 HEAT TRACE CABLE TESTS

Heat trace cable systemshall be tested in accordance with | EEE Std 515
after installation and before and after installation of the thernal
insul ation. Heater cable shall be tested using a [1000] [__
megger. Mninuminsul ation resistance shall be [20 to 1000] [__ ]
negohns regardl ess of cable |ength.

.12 OPERATI ON AND MAI NTENANCE

Operation and Mai ntenance Manual s shall be consistent with nmanufacturer's
standard brochures, schematics, printed instructions, general operating
procedures and safety precautions. Test data shall be clear and readily
| egi bl e.

-- End of Section --
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